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Figure 1 The phylogenetic tree and characteristics of leaves, flowers and fruits of Citrus species. A: The phylogenetic tree of Citrus. Atalantia
buxifoliata was used as outgroup. The scale at the bottom indicates the divergence time in million years ago; B: characteristics of leaves, flowers and
fruits of Citrus. Young fruits and flowers of C. trifoliata (a) and C. mangshanensis (b); (c) mature fruits and flowers of C. ichangensis; (d) mature
fruits, flowers and leaves of C. linwuensis; fruits and flowers of C. reticulata (nanfengmiju) (e); fruits and leaves of C. hystrix (f); C. maxima (g); C.
hongheensis (h); C. medica (1); fruits and leaves of C. indica (j);C. hindsii (k); (1) the ecological environment, leaves, fruits and flowers of C. glauca; C.
polyandra (m) and C. australasica (n) . Scale bars, lcm
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Figure 2 The classification of mandarin, pummelo and their hybrids based on their genetic compositions. Each line defines the classification of a
category. The first and second columns show the name of the category and a picture of the fruit of the representative species. The third column shows
the genomic components of representative species. The fourth column shows the criteria for defining the category based on genomic composition. The
fifth column shows the names of the representative cultivars of the category. Scale bars, lcm
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Figure 3 The genomic characterization of mandarin and its hybrids. A: Phylogenetic tree and genomic compositions of two groups of mandarin that
spread northward and southward; B: correlations between the genomic proportion of pummelo and peel thickness and fruit weight in the hybrid citrus
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The definition, classification and evolution of citrus based on whole
genome sequence information
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Citrus is one of the most widely grown economic crops in the world. The wide sexual compatibility on inter-specific and even inter-
generic level and the prevalent asexual variation of Cifrus have led to the formation of the highly diverse and complex genetic
background of citrus species. The classification of Citrus has also become one of the most challenging topics in plant science. In this
study, we collected the most comprehensive genome sequencing data of Citrus so far for a precise analysis of the genetic composition
and proportions of various varieties. We divided mandarin, pummelo and their hybrids into five types, and assigned a definition for
each group. Then, using “Orah” and “Beni Madonna” as examples, we analyzed the genomic changes along with the breeding history
of Citrus, and proposed the dispersal route of mandarin after domestication. We discussed the classification and origin of Citrus
species and the genetic differences between “gan” and “ju”, and also discussed the migration and evolution of mandarin. We proposed
an objective classification of Citrus based on whole genome information, which provided a framework for the utilization of
germplasm resources.
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